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Introduction

The NMIO1 STR region of Cannabis sativa DNA is currently used for source attribution of
seized Cannabis by law enforcement.! However, the current system does contain some
limitations, mainly the lack of a currently used allelic ladder in conjunction with the
GeneScan 500 internal size standard. As part of an extended study on the stability of plant
DNA on evidence collection cards, FTA cards with seized Cannabis from 2009 and 2012 and
fresh samples were amplified using CS1F and CS1R primers. Overall, the alleles 2, 16.1, 22.1,
23, 26, 28, and 30.1 were chosen to include in the proposed custom NMIO1 allelic ladder in
this study. The current NMIO1 bin set is calibrated to the GeneScan 500 ROX size standard,
which contains a possible sizing gap due to its temperature dependent 250 bp peak.?
Overall, the GeneScan 500 size standard had more precise fragment sizing than the GeneFlo
625 in the inter-run analysis and similar sizing precision in the intra-run analysis. Despite the
fact that most of the alleles were called above 90% accuracy with the GeneScan 500
standard, the allele 28 was only accurately called 77.38% of the time. Additionally, the sizing
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Results

Discussion

Cannabis treated FTA cards from both 2009 and 2012 all gave NMIO1 profiles following
extraction, amplification, separation and detection. Even the sample SD, which was a dry
plant sample from 2005, was able to obtain a NMIO1 profile following FTA card treatment.
These results support the concept of using FTA cards as a long-term storage device of
Cannabis DNA in forensic casework.

Overall, the GeneScan 500 size standard had more precise fragment sizing than the
GeneFlo 625 in the inter-run analysis and similar sizing precision in the intra-run analysis.
These results agree with past research that has shown the number of fragments in an
internal size standard is not a significant factor in sizing precision.* Of particular interest, the
GeneScan 500 size standard had consistent standard deviation in fragment sizing between
the inter-run and intra-run samples. Despite the high precision (+/- 0.25bp), the GeneScan
500 standard displayed an average sizing quality of 0.8714 across the inter- and intra-run
analysis versus the GeneFlo 625 standard sizing quality of 0.9937. As alleles ranging from 14
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The OSIRIS software successfully analyzed an entire module simulating real-life casework
with allelic ladder samples, a positive control, a negative control and suspected Cannabis
samples. Of particular interest, the samples Box 21 #22 and Box 21 #25, which were
obtained from the Mountain and Valley Marijuana Investigation Team (MAVMIT) in an effort
to link common origin, gave identical NMI01 profiles (16.1, 22.1) indicating a common origin.
Further, when analyzing Cannabis samples, the correct allele call was obtained 98.5% of the
time with OSIRIS using the custom allelic ladder, while the current system under

Figure 1. Electropherogram of custom NMIO01 allelic ladder

|.  Analyze NMIO1 STR region of Cannabis treated FTA cards from 2009 and 2012 and fresh
samples to obtain the STR profiles
II. Select possible alleles for allelic ladder based on amplification efficiency and peak

balance and generate custom allelic ladder

I1l. Sizing Precision: GeneScan 500 vs. GeneFlo 625
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Table 2. Diagram depicting sample placement for inter-run
experiment (A). Data outlining the average fragment size, SD, and SE
for each allele in the allelic ladder (B).

Data Points (GF 625): 42
Table 3. Diagram depicting sample placement for intra-run
experiment (A). Data outlining the average fragment size, SD, and SE
for each allele in the allelic ladder (B).

The custom allelic ladder was analyzed by both inter- and intra-run fragment analysis in
triplicate on an ABI 3130x| Genetic Analyzer. Following this, the sizing software OSIRIS was
modified for the NMIO1 system and samples were analzyed to simulate real-life case-work.
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Figure 2. Case-work module ran with NMIO1 allelic ladder and analyzed via

OSIRIS software. Table 6. Allele call accuracy for samples was statistically

significant when comparing results between OSIRIS and
GeneMapper. o
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Table 1. Profiles from Cannabis treated FTA cards from ’12 (A), ‘09 (B), and fresh samples (C) utilizing the GeneScan 500
for fragment sizing. Highlighted samples indicate those utilized to develop the custom NMIO01 allelic ladder.



